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Moo!

AKUMISWE 
             ulawulo 
            lwemingcele

IBhayotheknoloji?

Yebo. 
Ukusebenzisa 
amaprosesi 
ebhayoloji 

ukuhlangabezana 
nezidingo 
zabantu.

Oh, kusho 
ukuthi 

njengazo 
zonke 

izinto, isibe 
nezinguquko…

Empeleni, 
mhlawumbe 
kwenzeka 
kanjena…

8000BC
Abantu baqala 
ukukhula nokugcina 
imfuyo. Izimila 
nezilwane ziqala 
ukuthuthuka 
njengoba abalimi 
bekhetha inzalo 
engcono ukukhulisa 
izizukulwane 
ezilandelayo.

4000 - 2000BC
Imvubelo ye-yeast 
isetshenziswa e-Egypt 
ukwenza isinkwa 
sikhukhumale. Kwenziwa 
uShizi newayini eSumeriya, 
eShayina nase-Egypt.

1859
u-Charles Darwin ushicilela 
ithiyori yokuguquguquka 
kwezinto ngendlela ebizwa 
i-“natural selection”. Eminyakeni 
engu-20 lokhu sekuqala ukuba 
nomthelela kubazalisi, nokuba 
nomphumela kuzitshalo kanye 
nenzalo yezilwane.

1796
u-Edward Jenner 

wanikeza umthamo 
womuthi we-cowpox 

enganeni. Lokhu kusiza 
ukuqinisa amasosha 

omzimba engane ukulwa 
nesifo esifananayo 

kubantu (esibizwa 
ngokuthi yi-smallpox 

upokisi), le ndlela 
yokwelapha manje 

isibizwa ngokuthi yi-
“vaccine” (ukugoma).

1865
u-Gregor Mendel, oyi-
monk, uchaza inqubo 
yofuzo. Uchaza ukuthi 
izimpawu zofuzo 
zidluliselwa kusizukulwana 
esilandelayo zisuka 
kubazali ngezinto 
ezincanyana 
ezingabonakali ezibizwa 
ama-gene.

1928
u-Sir Alexander Fleming 
wathola ukuthi umvundo 
owawubolisa amanye ama-
eksperimenti akhe ubulala 
amagciwane (amabhaktheriya) 
athize. Ngemuva kwase 
kukhishwa i-Penicillin evela 
kumvundo, lokhu okwenza 
ukuthi kutholakale ama-
antibhayothiki.

1953
u-James Watson no-Francis 
Crick bachaza isimo se-DNA 
(Deoxyribonucleic Acid) 
njengento egqagqene 
nekotelayo embaxa-mbili 
enamayuniti ahlukene amane 
e-nucleotide.

1966
Kwahlelwa 
i-“genetic code”. 
Ukulandelana 
kwama-nucleotide 
amathathu yikho 
okubeka ama-
amino acids 
angu-20 avamile 
(okuyisakhelo 
sama-protein). 

1972
Ukuhleleka kwe-DNA ekubantu 
kutholakala kufanana 
ngenani elifinyelela ku-
99% kuma-chimpanzee kanye 
nama-gorilla.

1973
u-Stanley Cohen 
kanye no-Herbert 
Boyer badlulisela 
i-DNA ukusukela 
kwenye into ephilayo 
ukuya kwenye. 
Lokhu yi-transfer 
yokuqala yama-gene 
phakathi kwezinto 
ezimbili eziphilayo.

1974
u-Frederick Sanger 
usungula indlela yokubona 
ukulandelana kwama-
nucleotide kumucu we-DNA. 
Lokhu kubizwa ngokuthi yi-
sequencing.

1982
- Kutholakale i-syndrome okuyiyona elimaza amasosha 
omzimba (impairs immune system). Inikezwe igama elithi 
i-AIDS (Acquired Immune Deficiency Syndrome). 
Ibangelwa yi-Human Immunodeficiency Virus, HIV.

- Amabhaktheriya enziwa ngamabomu ukuze akhiphe 
i-insulin yohlobo lwabantu ukuze asetshenziselwe 
ukwelapha idiabetes (isifo sikashukela). Kuze kube manje, 
i-diabetes ibiyelashwa nge-insulin evela ezingulubeni. 

1984
Sekwenziwe iGenetic 
fingerprinting. 
Isetshenziswa ukuhlola 
ubufakazi bama-gene 
omsolwa ebugebengwini 
kuleyo ndawo okwenziwe 
kuyo ubugebengu.

1990
- I-therapy ye-gene eyamukelwe nguhulumeni 
okokuqala isetshenziswa eUnited State, 
entombazaneni eneminyaka emine ekhathazwa 
yi-immune disorder (amasosha omzimba 
angaphilile kahle).
- Kunemizamo yamazwe omhlaba yokurhekhoda 
onke ama-gene abantu, lo msebenzi 
uphothulwe ngaphansi komxhaso we-
Human Genome Project.

1994
Isitshalo se-Genetically 
Modified (GM) sokuqala 
sivunyelwa ukuze sikhiqizelwe 
intengiso eUnited States. 
Lesi sitshalo wutamatisi 
we-Flavr Savr, kanti futhi 
wenzelwe ukuthi ukhinyabeze 
izinga lokuvuthwa 
kukatamatisi, ngakhoke kusho 
ukuthi lo tamatisi uzohlala 
isikhathi eside ungakonakali. 

1997
Kuphasiswa umthetho 
we-Genetically Modified 
Organism (GMO) 
eNingizimu Afrika.

1997
Kuvunyelwa ukulinywa 
kwezitshalo zama-Genetically 
Modified (GM) ngenhloso 
yentengiso eNingizimu 
Afrika. Wukotini owenzelwe 
ukuthi ukwazi ukumelana 
nezibungwana eziwudlayo.    

1998
Kuvunyelwa 
ukulinywa 
kombila we-
Genetically 
Modified (GM) 
ngenhloso 
yentengiso 
eNingizimu 
Afrika.   

1999
I-European Union imisa 
ukuvunyelwa kokulinywa 
kwezitshalo zokudla ze-
Genetically Modified (GM) 
ngenhloso yentengiso.

2000
Kwenziwa irayisi 
ezomumatha 
kakhulu uvithamin 
A ukusiza 
ukuvimbela 
isifo samehlo 
esenza avaleke 
angasaboni.

2001
Kushicilelwa isu leNingizimu 
Afrika le-National 
Biotechnology Strategy.

2002
Kuphethwa i-Human Genome Project, 
ekhombisa ukuthi kunama-gene ahamba 
ngalinye acishe abe ngu-30 000. 
Ososayensi baphikisana nalokhu, bona 
babeka ukuthi ama-gene abantu acishe 
afinyelele ku-70 000.

2003
uFuthi, yinkomo yobisi yaseNingizimu Afrika 
yokuqala eyenziwe nge-clone kukhontinenti 
ye-Afrika. 

2003
Kuqalwa inqubo ye-Cartagena Protocol. 
Lesi yisivumelwano samazwe omhlaba 
alawula ukukhishwa ngemingcele kwama-
Genetically Modified Organisms aphilayo 
(ama-GMO), isibonelo, izimbewu.

2003
I-European Union isungula imithetho emisha 
yokuvunywa kwezitshalo zokudla ze-Genetically 
Modified (GM) ngenhloso yentengiso.
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30 000!!

70 000!!

Ma?

1997
Ososayense base-Scotland 
bamemezela ukuzalwa kwemvu 
ebizwa ngokuthi wuDolly. Yisilwane 
sokuqala esincelayo esenziwe 
nge-cloning, sisuselwa ku-cell 
yemvu endala. Le-cloning yakwazi 
ukuphumelela ngemuva kwemizamo 
engu-276.
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